Novel mechanism of Vitamin E protection against cyclosporine A cytotoxicity in cultured rat hepatocytes.
Cyclosporine A (CsA) is the immunosuppressor most frequently used in transplant surgery and in the treatment of autoimmune diseases. It has been shown that CsA is able to generate reactive oxygen species and lipid peroxidation which are directly involved in the CsA hepatotoxicity. As antioxidant, Vitamin E (VitE) has been used to diminish the toxicity of CsA in vitro. Besides its direct action as the classical antioxidant implicated in preventing lipid peroxidation, we decided to investigate the effect of VitE on the endogenous antioxidant defense system, such as Mn and CuZn superoxide dismutase (MnSOD, CuZnSOD) catalase and glutathione peroxidase (GPx) on CsA cytotoxicity in primary cultures of rat hepatocytes. In cells incubated in the presence of CsA, there was an increase in the expression and activity of MnSOD and CuZnSOD but not in that of catalase and GPx. However, when hepatocytes were coincubated with CsA and VitE, an increase in the expression and activity in all antioxidant enzymes (MnSOD, CuZnSOD, catalase and GPx) was observed. In conclusion, we suggest (a) that the imbalance between SOD and catalase/GPx by the effect of CsA is the main mechanism responsible for peroxide accumulation and cell death in hepatocytes, and (b) that the presence of VitE in culture media reduces the oxidative stress through the inhibition of lipid peroxidation, but also through the increase of the expression and activity of catalase and GPx which allows the restoration of SOD and catalase/GPx coordination, indispensable for the correct cell defense against ROS.